. This model was proposed as the mode of inheritance for pyloric stenosis, a trait that does not display simple Mendelian patterns (Falconer, 1965) . The proposal was supported by the report of Carter and Evans (1969) in which they analysed extensive pyloric stenosis data for estimates of heritability.
Summary. Data on pyloric stenosis are analysed by multiple threshold methods that incorporate the sex effect. The polygenic model of inheritance is rejected; the single major locus model can only account for 37% of the cases having a genetic aetiology, requiring an environmental effect to account for the remainder of the cases. A maternal-fetal interaction for gastrin production and sensitivity is postulated to explain all the existing data. The empirical risk figures given are considered to be the most accurate basis for genetic counselling until additional studies provide a sound biological basis for a quantitative genetic model.
The multifactorial (MF) or polygenic threshold mode of inheritance was introduced by Crittenden (1961) and Falconer (1965) . This model was proposed as the mode of inheritance for pyloric stenosis, a trait that does not display simple Mendelian patterns (Falconer, 1965) . The proposal was supported by the report of Carter and Evans (1969) in which they analysed extensive pyloric stenosis data for estimates of heritability.
Generalized single major locus (SML) models have been developed for other traits which show no clear Mendelian pattern (Campbell and Elston, 1971; Kidd and Cavalli-Sforza, 1973 (Elston and Campbell, 1970; Smith, 1971; Kidd and Cavalli-Sforza, 1973) and are not hypotheses that can be tested when only one threshold is present (James, 1971; Reich, James, and Morris, 1972) . The incorporation oftwo thresholds into the models, thereby defining a mild and severe form of the trait, does permit goodness-of-fit tests and, hence, the possibility of distinguishing between the models (Reich et al, 1972) . Kidd, Reich, and Kessler (1973) have shown that the same statistical benefits occur when a sex effect exists and is treated as two thresholds, a lower one for the commonly affected sex and a higher one for the less commonly affected sex.
There are no clinically recognized mild and severe forms of pyloric stenosis, but males are four times more commonly affected than females (Carter, 1974 
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Subjects and methods The pooled data that are analysed in this paper come from the following sources: the data reported by Carter and Evans (1969) incorporating the updated figures of Carter (1974) ; the family data of McKeown, MacMahon, and Record (1951a) ; and the Caucasian families in the Hawaiian study of Campbell (1970) . The total sample consists of data for 2903 index cases, 882 offspring, and 2253 sibs. In addition, data were assembled on 92 pairs of monozygotic (MZ) twins; dizygotic twins (DZ) are included in the analyses as sibs. The MZ twins include 77 pairs reported by Powell and Carter (1951) and 75 pairs taken from other studies and from single published case reports (Welsh, 1951; Metrakos, 1953; Lee and Martmer, 1962; William, 1963; Campbell, 1970) . Sixty-two of 72 male MZ pairs were concordant for pyloric stenosis; 14 of 20 female MZ pairs were concordant. The recent report of pyloric stenosis in identical triplets (Spitz, 1974) was not included in the analyses. General incidence figures of 48 in 10 000 males and 12 in 10 000 females were included in the analyses to restrict the solutions found to those with general incidences close to the generally accepted values for Caucasians (Carter, 1974; Campbell, 1970) . Table I gives the observed frequencies of affected relatives of probands in the pooled data.
The method of analysis incorporating sex effect into the MF and SML models is used Kidd and Cavalli-Sforza (1973) and Kidd (1975) except for the addition of the second threshold.
Results
The initial analyses, including available data on MZ twins, resulted in X2 values that were exceedingly large: 2 = 28, P < 0.001, and x2 = 250, P < 0.001, for the MF and SML models, respectively. The predicted frequencies for MZ twins were always considerably less than the reported frequencies. Because we felt this might be reflecting ascertainment bias or incorrect assignment of concordance as discussed by Smith (1974) , the data on MZ twins were excluded from further consideration in all the analyses.
Subsequent analysis under the MF model yields estimates of 0.0048 and 0.0011 for the male and of affected males and 36% of affected females would lack this allele and represent environmentally caused phenocopies. Thus, neither genetic model seems a satisfactory explanation for the majority of the occurrences of pyloric stenosis.
Inspection of the 2 x 2 x2 values in Table I shows that the greatest discrepancies between observed and expected for both models occur for the incidences of offspring, particularly sons, of women who had themseves been affected as infants. Indeed, the incidence among offspring of affected females is significantly greater than that among sibs of females (X2 = 6.7, P <0.01), confirming the same observation by Carter (1963) based on about half of the present data. Neither of our models can explain this difference; it suggests a specific maternal effect restricted to those women who were themselves affected. Previous studies have attempted to define a maternal effect such as age (McKeown, MacMahon, and Record, 1951b) but found none. Dodge (1975) reports an association with breast feeding. In these studies, the specific maternal effect suggested here would not have been detectable because such a small fraction of affected individuals are born to women who are affected.
A maternal physiological characteristic, possibly related to human pyloric stenosis, has been investigated in dogs. These experimental studies have indicated that raised levels of maternal gastrin may produce hypertrophied pyloric tumours in fetal and newborn dogs (Dodge, 1970) . This is interpreted as interaction between maternal gastrin and the fetus or newborn, since the small gastrin molecule has been shown to cross the placenta in experimental work with dogs (Bruckner, Snow, and Fonkalsrud, 1970) . In human mothers, Dodge (1972) reports increased stress factors in the first pregnancy and suggests that this would result in altered physiology, perhaps reflected in increased gastrin secretions. This evidence combined with our analyses suggests a model for the genetics of pyloric stenosis in man: hypertrophy of the pylorus results from the interaction of maternal gastrin concentrations and fetal sensitivity to the concentration.
Because MZ twins share both an identical genotype and an essentially identical intrauterine environment, the postulated maternal effect predicts that concordances would be significantly raised over those expected from the models analysed. Though MZ data were originally excluded because a serious sampling bias was suspected, in retrospect, the 'raised' concordance might be real. This model also provides an explanation for the statistically significant increase in firstborn infants affected with pyloric stenosis (McKeown et al, 1951b) , as suggested by Dodge (1972 
